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(cytokine) #7} ufl-g-ofl ^^«V^-# t ^^4S- *V-g- 

£ 3 
P 43, ^^cMl 
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p43^ N-^cj 3g^o] = ^- -S-Jl^£o_S ^^^^{immunological 
enhancement agent comprising N-terminal peptide of p43 as an effective 
component } 

5. 1-& p43^- yliH^l-^ p43^1 ^ cjtffi^s- 

^ ^-tfl^^l ^ ^7l# uj-Bf^l 3Ht}. 

£ 2^ ^12:*!- P 43 ^ l-^^^l ^ p43 ^-M* ^ 

^, SDS-PAGES ^4-1- M-H}^ ^Jolcf. 

£ 3-^ p43 ^ ^r<&&<>] #^11 ^ p43 ^-M^: 

THP-1 ^15. (human monocyte THP-1 cells)°fl ^7}*}^ ^li-fr wfl^t!: ^, 
-fKE^ TNF^ M-^\H 3Ht}. 

£ 4^r ^1^1 p43 ^ ^ p43 

THP-1 ^l5L°fl ^7}^ tifl<y=*!r ^, -ft-S.^ ^^-i- 

^ ^14. 
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<6> ^liJiA>7> ^lsjsl^ -^-Hfl tfl^]^li( m onocyte-derived 

macrophage)^ ^l^fl ^r^l ^1^1 ^1^-. 4iJl^>l- ^^-7)^ ^15. 

7> ^ ^l^m(factors)-i: ^1^, o]^>#ol afltg^ ^ 

(monocyteHl sj-^^ (chemotaxis)^r 7l nfl^ ^^-5. 5^. 

ifls) cf^^p- #e|^B|-ol^ iKendothelial monocyte-act ivat ing 

polypeptide II, °}^\ 'EMAPII'ef tJ")^ ^li^r* H-O^ 

<7> EMAPII^ ^^f L ^l < y 3127^ o1-d1^a1-o. S ol^^l p43 C~!k& £ 

^l^l(C-terminal domain) , ^lX:iIA}-7> ^^^-^ p43^ 146»I*1| 

oHi^o] °l-^€-M^(aspartic acid) 0 ] lH£2)-^l ?r^2M]-7(caspase-7H 

>£&%°-3-^ ^^^(Quevillion, S. et al., J. Biol. Chem., 
272:32573-32579, 1997; Behrensdorf, M. A. et al., FEBS Lett., 466:143-147, 
2000). %7\ EMAPII^ ^ ^(maturations = .§.°]#Hl- ^H^e] 

(proinflammatory) «Hr<>fl ^<^*>^ cf^- ^ r °lS7}<?] (cytokine) 91 IL-1£^ ZL^j 
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3}. -^-AV^cfl, 14.5kDa^ IL-ltffe 33kDa^ pre-IL-1 B S-^tf 

ICE(caspase-l)°fl ^^fl ^^1^ 4J^i=h 
<8> EM API I fe- SS°]#e}-*lH£el aV-§-^g- nfl7fl*>^ 

(mononuclear phagocyte) ^ ^f^i^l ^^-^(polymorphonuclear leucocytes)°11^i 
°]*Kt issue factor), ^cM^^K tumor necrosis factor, ^1 s> 'TNF' &r 
% ^I^^-^l-8( inter leukin-8, °]*\ 'IL-8'£f -R-^W. 
5Etb, EMAPII mRNA7> Jl^S}^ ^^^]i7f ^^S]^} > o]%£. 

EMAPII 7} tfl^Hli-i- -a-o]*>ir #^°lsHr 

EMAPII^ a>o]£^>o]o.S. ^--g-s-r 1 ^, EMAPII N-i>^ 157fl oj-n] i-i+o] f^A*!: ^ 
l!-8r *Vfe- <£3^ ^nKQuevillon, S. et al. , J. Biol. Chem. , 

272:32573-32579, 1997; Kao, J. et aL, J. Biol. Chem. , 269:9774-7982, 1994; 
Kao, J. et aL, J. Biol. Chem., 267:20239-20247, 1992; Kao, J. et al. , J. 
Biol. Chem., 269:25106-25119, 1994; Knies, U. E. et al. , PNAS USA, 
95:12322-12327, 1998). S^:, ^l^^ *fl 5,641 ,867^^1 EMAPII^ 

( arg i n i ne- i so 1 euc i ne-g 1 yc i ne~arg i n i ne- i so 1 euc i ne~t hr eon i ne ) -i: 3. ^h^rTr N-^ 
EMAPII^ A>ol S7 >^I 7}^-o\] ^-^^-g: &*]3L Sit]-. 2)^1 iUH^l 

«H ^*Rr ^ 43.<%a\ EMAPII^ ^S.^ -¥-^-§-1- 

11.2.71*1 ^^i, 2:71 (primary) ^ (metastat ic)€ ^<8=2l ^t^} 
^ 3^3. M-E^^cf(Schwarz, M. A. et al., J. Exp. Med. , 190:341-353, 1999) . 
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<9> tb^, EMAPII^l ^^S. ^3}^ p43.gr #^*}7fl ^-^£1^ ^^5. 

x\ 5d4. ^7) p43^1 ^ ^1 ^#°J ^Hr-^H ^l^r ^ ^#^iL 

3. nfl-f cfs^l i^q-i^, efl§ s.^, ^ 8<H 16<H & 

p43Sl ^7}S}±: %°-3. M^tf*}. £&tb, p43^r H^^r^ 

(encephalomyelitis), ^ <S (neuritis) ^ JLE^ (uveitis)^ ^ ^ A o v ^ 
^>7>^^^^ ^(lesion of autoimmune disease)^ ^3. 
(microglial eel 1HH ^ ^f^S ^^tf. o]^ ^o] , ^ ^jsfl ^ 

S*HH P 43^ ^1 M-Bfuj-^ ^Kgr p43ol ^^^-§-4 4^^H1 

^Htb^-fe ^* 3bcKTas , M. P. R. , and Marray, J. C, Int. J. Biochem. 
Cell. Biol., 28:837-841, 1996; Schwarz, M. J. et al . , Glia, 20:365-372, 
1997; Schuesner, H. J. et al. , Glia, 20:365-372, 1997; Berger, A. C. et 
al., J. Immunother . , 23:519-527, 2000). 
<io> ^-7HH Q6\ t p 43o] c-^<y EMAPII £°11 < ?1^1 4°l£^°J 

^ Q^tt ^1^51^ #_ou)-, EMAPII^ P 43 ^ p43 

°\ N-^"^ 7]^} o^ 7 > ol^*V ^-Efl^cf. o]<% ^v^^o. p43o]1 

^rtb ^t 1 * PCT PCT/KR00/00630JL<>lH p43^r p43^ C-^ 

^91 EMAPII^ A>ols.7>o] ^j^g^ p43 ol EMAPII^cf jL^^ti ^r°lS. 

^ P 43 ^ EMAPII §-ul Bflig-§- Hli2*V of oicf. zz. ^jjJ-, EMAPII ^ 

^-gr ^oMl^H ^£7} £3*1 ^11^4 !k7}°\] &*]£{7] 
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^lS^S. ^-a|sl^.S. <£*\]<!\ 45 3 3 Si <5]--g-*Kr a>o1m ? > 

91-8: EMAPII7} o}\^ p 43o]e(-^ ^j-g. «> &tKKo YG et al . , A cofactor of 

tRNA synthetase, p43, is secreted to up-regulate proinflammatory genes, . 
2001, Apl 5, 276). 

<12> -a ^x}^ P 43<H1 tfltr o^-i- ^ ; P 43 ^ 

°1 ^^^1-^ AV°l £ 7}-ol f^i ^§«H p43^ N-^"^ i^Kr ^o}r= 7 \ 

<13> Kj-el-A^ M. i^o] sl^^- t$_<x%s$o] P 43^ N-^^r* Sf-*Kr ^ 

^ ^ *!--§-] 

<14> s£ 7 ]Q\. 7^ ^^}7] $\-5}^, ^ ^^S. 1 tfl^l a 
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<is> o]^, ^^4. 

<16> a. ^tgofl rcf^ -ft-j^^-o] a^h}^ i q]^) a^h]^ 3 o_ s 

S^sjfe o>d1^a}- a^^- ^e^oIje.^ P 43 ^^^S] ^JsL, ^-*H3 

, p43 1 Cfl*l 147^ ^d]^ A^<g^ ^ ^b^jel, i tfl*] 108 

o>p1^aV a^^- ^E^ojc ^ 9i tfl*] 256^^1 oj-nl^A}- ^ 

<17> ^ ^ofl 4=. igQEj^ol -f^tV P 43^ N-^^# if-^Rr ^EHcs-o. 

<£7] AS ^- ^<*lMfe- p43 ^H^l ^ s-o^^ol^ 

^ -fr5^Rr n^*}^. ^ p43 7M ^ # 

<18> t^^^djAi^ p 43 IE^r ^ #<£i^°l M-EHflTr 

31 9X°], p43 a^o^ Ai^ wlssl- pM?} ^-5: 

<?H S7ls}^ liSLS- i^E^&t}-. <^]# p 43^ 91 vfl^l 256*12} oj-u]^ 

a> a^s. o] =Lo^^l ^Efo]^^- . p 43( 91-256) 'AS ^-B^^t}-. 
<19> ^-^o) ^ ^Al^cflA^ p 43o] P 43(l-312)^- P 43^ C-^^l 

p43( 148-312) ^, EMAPII, nejJl, p43^ N-^^ S^Rr p43( 1-147), 

p43( 1-108) ^ p43(91-256)* ^sl-sHr ^2:^ -g-*] 

51 a o v ^(Park, S. G. e/ 1 a/., /. Biol. Chem. , 274:166673-16676, 1999 HI 
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4^}%^. #7] -fr^> ^>-§-€ ^ sa^ ^-^tb 

4 , pET28a(Novagen)l- ^>-g-^>^ Wp^^r. ^-0] p 43 S^r 

^ #^^0] ^-^>« S^-wRr -^-fr ^#^1^, p43 ^ ^ # 

t- afl^ ^0.14, tfl^-t- ^V-g-*>fe ^3<>1 h>#^*>4. 

<20> ^-^^ c^e. ^Al^oj]A^ ^-71 P 43 ^ ^^l"^ 

o)g.?}°) lH£-g- SAl-sV&th «fl*l (serum-free mediaHH afl 0 ^ JL-fr 

-fr:sisRr*l ^* r 534. #7l S-fHf ^SsL^r 3# ^S. 

(growth factor dependent cell)ol7]^> s}^ ^1 Sl*> ^t 2 - 

THP-1 ol-g-^^r 53^1 w>#^*f^-. p43 SE^- ^ ^-M-M 

e\n ^ safe- ^*)$] t^t^^ #71 ^Hij^i-^ 

TNF ^ IL-83 ^^-1: ^^4. #7l a>o]^>o] a^s^ ^sr}-^ ^ 
-°^-fe ^3H1 ^l-g-^- ^ ^^Hfe 

EL I SA( Enzyme-Linked Immuno Sandwich Assay )-B- ^r-S-^rSl^f. 
<2i> ^ IJ-^^I Hf^- -HMJL 1 vfl^l 3AS. oj-ul i^AV a^^- ^ ^ 

EfolHt, p43( 1-147), p43( 1-108) ^ p43(91-256)-8: * r °lS.7r$l 
^, TNF^f IL-8^ -fKSL^Vt}. #7l ^e^o]^^. 

^ TNF ^ IL-8^ ^^>^ EMAPII^cf 2-3«ti ^S. ^Tfl ^sf^, , ^ 
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t^J: 13. ^E}o]coil ^tt TNF ^ IL-8^1 p43^1 ^ 

t$5LA l.ltifl $5., EMAPII^l ^ A i^^ 2.5 3«fl ^&cf. 

<22> ^-^ofl xcj-s- P 43^ N-I^ ^ lEl-ol^t ^ 

7fl2W<>ll "t- 9lA. 

<23> ^-7] 7fl e) ^.^ ^1, ^K£*H, ^*L*fl, *H*fl -£2^1 # 

*>M-7> 0.1 tfl*l 99.5%^ wl^s ^>#€^-. ^^^^-^m ^ 

HL^r al^^S. ^€ ^ 91^. ^1^^ z)i5}, eifl, ^nfl 

71^ ^-§- *>-g-SH *fl2:€ ^£ $14. 
<24> ^ J=Cx]^ Jl^ll ££^7 ^ ^ ^Efl, ofl^tfl ^£1 ^-^1, 

<26> oi^>, ^-i- ^Aioflofl $]^\ ^Ml^l ^^4. 
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<28> <^X|ofl 1> 

<29> p43(l-147) -R-?^>» tf]E^ ^ ^ ^] 

<30> P 43(l-147) 5^Rr ^2:^" «Qe1» ^-^1^ « 0 >«KPark, S. G. et 

al., J. Biol. Chem., 274:16673-16676, 1999 H ^--g-^ ^lS^f Si^h 

<H£- ^^^^i (Cancer Institute)^ Kiyotaka Shiba ^>^«-Ei afl^^ 

= pM338S^B-l P 43 -^-^i^rl- NdelA XholBS. ^ ^S^H^s 

«M, 95°C 1^-, 58°C 1^-, 72°C 1^ PCR* ^r^rS^. PCR 

^>1-^- ^l^JLi: EcoRl ^ Sall^-S. ^, pET28a(Novagen, Madison, 

<3!> A oM p43( 1-147) -fr^rl- i^fe *flS^- BL2KDE3)* ^ 

^^i^lS^. tfl^* LB Bfl^(Luria Broth; lg NaCl , lg 

Bacto-tryptone, 0.5g yeast extracts) lOOm-H tifl°cM^, p43(l-147) -B-^^f* 
His-Tag -g-^" ^^^l^cf. p43(l-147) 

^(Park, S. G. et al., J. Biol. Chem., 274:16673-16676, 1999 Hi A 
^ ^Isl- 3.S^>SZLefl3Xl (nickel affinity chromatography) ^ S-^ Q S °1 
-gr-2.3}; 3.S-D]-S.ZL5flai| (Mono Q or S ion-exchange chromatography)^. 
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€ 3H?-§-^(10 mM SLEH-g- i^MSCpH 6.0), 100 mM NaCl , 

pyrogen- free)ilS ^^S^. Jf^o] ^7}9\- -^^*V Q 

^sH^ #e^4l efl^l (polymyxin resin, Bio-Rad)°fl S.^ 
( loading)*} Jl, 20-& ^91 <£^-*\] °] 4**1 ^ -§-#^1^. #€^Rr 3^5^} 
?}z}-o]^o\ el^-ei^ o>Dfl^.A>o]E tyo]A\)o]^ QCL-1000 ?l^(Limulus 

Amebocyte Lysate QCL-1000 kit, Bio Whi ttacker )-& ol-g-^f 0 } ^t^^Si^. 
^4, s^^^f^M^ ^-i^ <g^wV-g-# -B-^-^l ^-£^1 20pg/m£ 

ol§>S. M-El-^rf. ^1=1 ^J}^ SDS-PAGES ^4, £ 2<H] w> 

4 ^1 , 21kDa^ -&*}^* ^ p43( 1-147) &*»^o) ^^}?\) £}- 

<32> <^A]ofl 2> 

<33> p43( 1-108) -R-?^># ^IfrgRr felfr ti)Ej3l ^«b^ !H3 ^ ^ 

<34> p43( 1-108) -fr 31*1-1- i^Kr 4^ ^-71 -*J*H 7l^sl wj-^ 

°fl 4^-4- ^lS*>5icf. P 43(l-312) -R-#* r 7> -#<y=l pET28a(Novagen) 



25-13 



1020010031310 2001/8/4 

Aspl ^ Sall^-S, ll^rSt 1 }. 4^^r #31^-?- ^(klenow 

fragment ^s|bH *fl^§ ^ ^1 ^M^l^^f. ^7\A] 
(ligase)l- ^} iSS-sM^H^Cself-ligation)^ 

P 43(l-108) S^-* r fe ^la*>^cf. #7] ^Ajoj) ^ 

Hj-^cfl trfe}- ^. 7 ] P 43( 1-108) -fr-^i^l-B- 31 ^Hr ^flS^- ^EiS. tfl^ 
BL21^- ^##^^1 3s ^aflSM SDS-PAGE5. ^^tf. o. £ 2^1 S. 

Ajsl ^ol ; 20kDaS] ^-*}%^g- ^ P 43( 1-108) # y -M^ ^^Tfl 

<35> <^3A]ofl 3> 

<36> p43(91-256) -B-?^>g A^^Rr ^fla^- ti)Bl<*l ^ ^*fl 

<37> A^«is 6^7^ AA S^l^ ^ ^ ^ ^ y o V ^ 52}oHf Aj-g-s}ZL, 

PCR^ ^-§-^^1^- 95 °C 30^, 50 °C 302:, 72 °C 402^3. 5J^r ^l^}^ #7l 
^*H1 1*1- y o v ^°fl ^*]^H p43(91-256) ^r^\m S.^}^ 

^lS^l-Zi, a 0 V 7 ] tfiE-lS. tfl^V-g- BL21^r ^^^l^Al^l * , 

<38> ^^1=1 SDS-PAGEJL ^-z}-, £ 2°fl £Al^ u}<4- ^-o] > 29kDa 

^}^# ^ p43(91-256) ^^^ol £^>7fl -g-em ^ ^-<^ ^ $!<%t\- 
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<39> <^a]o}] 4> 

<40> A>Qlg.?>9l 

<41> ^Ajafl 1 ifl^} 3o}|^ ^X)^ P 43 ^ #^^0] ^-ajH^s.^ A>o] 

<42> o]^> THP-1 >*fli (human monocyte THP-1 cells) (ATCC«*1H 

E]i#^Af7l-&l-ol n1^>7fl «h§-*Kr Aflil-§. ^"^H Hfl<£^-)1- 10% 

FBS, 50 jag/me igsu>°l a] (streptomycin) ^ ^lM^^Kpenici 1 1 in)^l i^HS 
RPMI1640 «fl*Hl 5% C0 2 , 37 aH^r^^f. (serum) ©1 S.^ 

3°1 9X*\ RPMI1640^.S ^7} 2sJ /illjt ^, 2 x 10 6 >*flS/roe# %. 

S^ 0 ! ^ 0.5m£ RPMI1640°] 24-«J #eflo]S(well plate) 

oil ^^f^^h 2*1 # ^. 7 |5sj. ^-Utt tifl^tl; ^, #7} ^ 

^Hl i Lflx] 3°1H cfMW^s.^. zj-zj- lOOnMS. $7}-&}^ 4*}?} 

^(stimulation)^l^cf. , EL ISA kit(PharMingen)# 

^124^1 U-fH ^r-g-^ TNF ^ IL-8^1 ^^rS^. A oM 

412. ^ ^# 23 ^ltb ^, n. ^41- ^ S. 3 ^ £ 4ofl M-e^- 

<43> <«l5Lofl 1> 

<44> 043(1-312) -R-^*r# ^*H=- fefr 313 3 *flS. ^ ^ ^lS 

»>a 
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<45> A^ttlJ: 8 ^ 9S. ^ S^sItt ^*&*Qr ^ a>-§-^>zl, 
^l-3flo]E S P M338, ^l^JL^iS. Ndel ^ Afield °l-§-t!: ^^j-JI^, #7] 

^^Hl 'isj- "o^^ p43 ^^g* ^SLS^Rr p43(l-312) 

-fr^*}* 3L^*Hr ^Bil- ^1^>J1, #7] *fl^ tfl^ BL21# 

<46> ^*H€ SDS-PAGE5. £ 2<Hl £^1^ ^-o] t 42kDa 

^ 3Hfr P 43( 1-312) ^^^ol ^^^j-Tfl 3* ^<?M *r 

<47> f P 43(l-312)^ A}ol S 7}-o} ^^}7) ^}<^ , ^7} 

ofl 49]- 4^ <£*1«H TNF ^ IL-8S1 ^- 

1- zj-z]- £ 3 ^ £ 4<H1 uh^Hfl^. 

<48> <Hl51^] 2> 

<49> 043(148-312) 3£^-gRr ^3:^- fe, ^ ^ Aj-o] 

<so> Ai<gi£jr io ^ US ^a]£)^ ?§« 0 v^ ^ <*«J-^ ^el-^t 

A}-g-<5>ZL, efl#3lolJEL5. p M338^r A]~g-*1- ^l^l^Jl^, #71 ^a]o}} 12)- ^-oj 

t!" H o V ^°fl ^-2} ^H*H EMAPII-& ^Jis^}^ p43(148-312) i^H= 
7fl S^- ^Bjl- *\}^}JL, ^-7} ^2i^ ^E-iS tfl^S BL21# ^, 
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<5i> ^-y-fl^^r SDS-PAGES. ^-^^ S. 2°fl £a|^ a>fif £o] t 26kDa 

3 £fe P 43( 148-312) ^^s>7l] ^-§- ^ 0153 

4. 

<52> o]^ t p43 (148-312)21 a>o]£7V<?1 ^-g- ^f>}7] $JbH, ^7} ^ 

Aldj) 4S\- w 0 >«Hl TNF ^ IL-8^ ^^L, 3. ^ 

^ £ 3 ^ £ 4«fl 4^84. 

<53> P 43( 1-312 )(p43 ^r^^)^- p43(148-312)(EMAPII) ^ p43 ^ # 

^H-^-S p43(l-147), p43(l-108) ^ p43(91-256Hl ^«fl -fr 
TNF ^^^-i: ^i^, £ 3^1 £°1 , p43( 1-312 )«I "fl 

l,500pg/m«, p43( 148-312)^ nfl 500pg/ra£, p43( 1-147)^ «fl l,650pg/m«, 
p43( 1-108) <H «fl l,000pg/m«; zl^JL p43(91-256)^ ^ 2,200pg/m£ 
q-Bj-^rf. o'|5.«-e : |, EMAPII^l p43( 148-312 )J±t} p43<y p43( 1-312), p43^ N-H: 
# S.^}^ p43(l-147), p43( 1-108) iE^ p43(91-256)<Hl ^*fl TNF7> t\ 

<54> ^-71 zfz}-^ ^r^^#^l <^*fl -ff-SE^ IL-8 A 5^^-a- £ 4 

oil £^ £<>1, p43( 1-312)^ nfl l,495pg/m4, p43( 148-312) «§J ofl 650pg/m£ 

, p43( 1-147) ^ nfl l,650pg/m£, p43( 1-108) H «fl l,050pg/m£ n^jl p43(91-256) 
<H ^ l,950pg/m£^.S M-q^cf. o]s.«-e1, EMAPII^l p43( 148-312)^.4 P 43<?1 
P 43( 1-312), p43£] N-^:# i^V^r p43( 1-147), p43( 1-108) SE^ 

P 43(91-256H1 ii-go] ^sq^- ^.g. ^ 
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<55> j$ 7 ] ^3\-S.^-B\, P 435] N-^^:* i^fe p43( 1-147), p43( 1-108) 

P 43(91-256)^l EMAPIIim- ^V<>lS.^^l M-^Hfe <g ^ <&9X 

o.^, P 43^1 N-^o] p 43o) a>o1^^>o] ^o(| nfl°- ^t!: ^> 

<56> #7HH p43^1 N-^-^-I- S^Rr p43( 1-147), 

p43( 1-108) SE^ p43(91-256)^r 4°l£?}°J^ *|--8-*}^ TNF ^ IL-8^ ^*M$ 
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<l30> NPF1918 <160> 11 <170> Kopatentln 1.71 

&it;2io> i&it;2ii> 147 &it;2i2> PRT &it;2i3> 

mammalian <400> 1 Met Ala Asn Asn Asp Ala Val Leu Lys Arg Leu Glu 

Gin Lys Gly Ala 1 5 10 15 

Glu Ala Asp Gin He He Glu Tyr Leu Lys Gin Gin Val Ser Leu Leu 

20 25 30 Lys Glu Lys Ala He Leu Gin Ala 

Thr Leu Arg Glu Glu Lys Lys Leu 35 40 

45 Arg Val Glu Asn Ala Lys Leu Lys Lys Glu He Glu Glu Leu Lys Gin 50 

55 60 Glu Leu He Gin Ala Glu He Gin Asn Gly Val Lys Gin 

He Ala Phe 65 70 75 80 

Pro Ser Gly Thr Pro Leu His Ala Asn Ser Met Val Ser Glu Asn Val 

85 90 95 He Gin Ser Thr Ala Val Thr Thr 

Val Ser Ser Gly Thr Lys Glu Gin 100 105 

110 lie Lys Gly Gly Thr Gly Asp Glu Lys Lys Ala Lys Glu Lys He Glu 

115 120 125 Lys Lys Gly Glu Lys Lys Glu Lys 

Lys Gin Gin Ser He Ala Gly Ser 130 135 

140 Ala Asp Ser 145 <210> 2<211> 108 &lt ;212&gt ; 

PRT <213> mammalian <400> 2 Met Ala Asn Asn Asp Ala Val Leu 

Lys Arg Leu Glu Gin Lys Gly Ala 15 10 

15 Glu Ala Asp Gin He lie Glu Tyr Leu Lys Gin Gin Val Ser Leu Leu 

20 25 30 Lys Glu Lys Ala He Leu Gin Ala 
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Thr Leu' Arg Glu Glu Lys Lys Leu 35 40 

45 Arg Val Glu Asn Ala Lys Leu Lys Lys Glu He Glu Glu Leu Lys Gin 50 

55 60 Glu Leu He Gin Ala Glu He Gin Asn Gly Val Lys Gin 

He Ala Phe 65 70 75 80 

Pro Ser Gly Thr Pro Leu His Ala Asn Ser Met Val Ser Glu Asn Val 

85 90 95 He Gin Ser Thr Ala Val Thr Thr 

Val Ser Ser Gly 100 105 <210> 

3<211> 166 <212> PRT <213> mammalian <400> 

3 Met Val Ser Glu Asn Val He Gin Ser Thr Ala Val Thr Thr Val Ser 1 

5 10 15 Ser Gly Thr Lys Glu Gin He Lys 

Gly Gly Thr Gly Asp Glu Lys Lys 20 25 

30 Ala Lys Glu Lys He Glu Lys Lys Gly Glu Lys Lys Glu Lys Lys Gin 

35 40 45 Gin Ser He Ala Gly Ser Ala Asp 

Ser Lys Pro He Asp Val Ser Arg 50 55 

60 Leu Asp Leu Arg He Gly Cys He He Thr Ala Arg Lys His Pro Asp 65 

70 75 80 Ala Asp Ser Leu Tyr Val Glu Glu 

Val Asp Val Gly Glu He Ala Pro 85 90 

95 Arg Thr Val Val Ser Gly Leu Val Asn His Val Pro Leu Glu Gin Met 

100 105 110 Gin Asn Arg Met Val He Leu Leu 

Cys Asn Leu Lys Pro Ala Lys Met 115 120 

125 Arg Gly Val Leu Ser Gin Ala Met Val Met Cys Ala Ser Ser Pro Glu 130 
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135 140 Lys He Glu He Leu Ala Pro Pro Asn Gly Ser Val Pro 

Gly Asp Arg 145 150 155 160 

lie Thr Phe Asp Ala Phe 165 <210> 4<211> 

27 <212> DNA <213> Artificial Sequence <220> 
<223> PCR primer <400> 4 ccggaattca tggcaaataa tgatgct 
27 &it;2io> 5&it;2ii> 24 &it ;2i2&gt ; DNA &it ;2i3&gt ; 
Artificial Sequence <220> <223> PCR primer <400> 5 
ctggtcgacg tcggcacttc cage 24 
<2l0> 6 &it;2ii> 32 ait ;2i2&gt ; DNA &lt ;2i3&gt ; 
Artificial Sequence <220> <223> PCR primer <400> 6 
eggaattcat ggtttctgaa aatgtgatac ag 32 
<2io> 7&it;2ii> 30 <2i2> DNA &lt ;2i3&gt ; 
Artificial Sequence <220> <223> PCR primer <400> 7 
ccggtcgact cagaaagcat caaagtaatt 30 
&it;2io> 8&it;2ii> 18 &it ;2i2&gt ; DNA &it ;2i3&gt ; 

Artificial Sequence <220> <223> PCR primer <400> 8 

catatggcaa ataatgat 18 
<2l0> 9<2ll> 18 &lt ;2l2&gt ; DNA &lt ;2l3&gt ; 

Artificial Sequence <220> <223> PCR primer &lt ;400&gt ; 9 

ctcgagggaa gcatttta 18 
&i t ; 2io&gt ; io &i t ; 2ii& g t ; 27 &i t ; 2i2&gt ; DNA &i t ; 2i3&gt ; 
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Artificial Sequence &lt ;220&gt ; <223> PCR primer &lt ;400&gt ; 10 
ccggaattct ctaagccaat agatgtt 27 
&it;2io> li &it;2ii> 27 &it;2i2> DNA &it ;2i3&gt ; 

Artificial Sequence <220> <223> PCR primer <400> 11 
ccggtcgact tatttgattc cactgtt 27 
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